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[0012] 

A washing machine according to this embodiment is constructed substantially 
similarly to the conventional example shown in FIG. 8. The washing machine of the 
embodiment differs from the conventional example shown in FIG. 6 in that: a water 
conditioning unit 1 1 is provided in a water supply pipe 9; electrodes 1 and 2 are arranged to 
face each other inside the water conditioning unit 11; in a control unit 6 is provided a 
rectangular-pulse oscillator circuit 5 serving as polarity alternating means for applying a 
polarity-alternated voltage to the electrodes 1 and 2; and the rectangular-pulse oscillator 
circuit 5 is connected to the electrodes 1 and 2. The water conditioning unit 11 has a 
housing 14 inside which the electrodes 1 and 2 are provided. The water conditioning unit 1 1 
is removably attached to the water supply pipe 9 at connection portions 4 of the housing 14. 

[0013] 

As shown in FIG. 2, the control unit 6 includes a power supply circuit 3 and the 
rectangular-pulse oscillator circuit 5. The power supply circuit 3 includes a transformer for 
stepping down a voltage from a power supply (commercially distributed electric power) to 
feed the stepped-down voltage to the rectangular-pulse oscillator circuit 5. The rectangular- 
pulse oscillator circuit 5 oscillates to alternate the polarity of the voltage to feed (apply) the 
resulting polarity-alternated voltage to the electrodes 1 and 2 so that when the polarity of the 
electrode 1 is positive, the r>plarity of the electrode 2 is negative and vice versa, i.e., when the 
polarity of the electrode 1 is negative, the polarity of the electrode 2 is positive. 

[0014] 

Applying the polarity-alternated voltage to the electrodes 1 and 2 means applying 
voltages thereto such that the electrodes 1 and 2 switch between opposite polarities at regular 
intervals, and this is done by repeating the following steps: first, when the polarity of the 
electrode 1 is made positive, the polarity of the electrode 2 is made negative; next, the 
polarities of the electrodes 1 and 2 are reversed so that the polarity of the electrode 1 is 
negative and the polarity of the electrode 2 is positive; and thereafter the polarities of the 



electrodes 1 and 2 are reversed again. Thus, as shown in FIG. 3(a), the current flowing 
between the electrodes 1 and 2 is a rectangular pulse current changing at regular intervals 
with respect to time t. 

[0015] 

When a current is passed through water, the energy of the current transfers to the 
water. This breaks clusters of water molecules into smaller ones and activates them, 
making it easier for detergent to dissolve in water. This is what is commonly believed. 
Moreover, when the current passed is a polarity-alternated current, the distribution of 
positive and negative ions is less uneven. This helps spread detergent, and thus makes it 
easier for it to dissolve in water. Hence, stain-causing substances such as sweat, oil and 
mud are more easily removed from laundry to spread. This is what is commonly believed. 

[0016] 

In addition, since the polarity-alternated current is a rectangular pulse current as 
shown in FIG. 3(a), the mutually facing electrodes instantaneously switch between opposite 
polarities. As the electrodes switch between opposite polarities, the movement direction of 
detergent and dirt is reversed, and the resulting instantaneous inertial energy breaks the 
molecular bonds of stain-causing substances such as dirt from human skin. This allows 
those stain-causing substances to be easily removed from laundry and mixed in water. Thus, 
it is possible to improve the washing power of water effectively. This is what is commonly 
believed. 

[0017] 

It is commonly known that when water is activated as a result of a current being 
passed therethrough as mentioned previously, antibacterial action is exerted, thus making it 
difficult for bacteria to grow. It is also commonly known that bacteria carry negative ions. 
Thus, where negative ions are distributed unevenly in water, bacteria subsist comfortably. 
When a polarity-alternated current is passed through water, however, positive and negative 
ions in water are distributed evenly. This makes it difficult for bacteria to subsist in water, 
and thus prevents them from flocking. Even in the event that bacteria flock, when a 
rectangular pulse current is passed through water, the instantaneous inertial energy resulting 
from the electrodes rapidly switching between opposite polarities breaks the flocks of bacteria. 
This makes it possible to effectively reduce the flocking of bacteria. This is what is 
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commonly believed. It is in fact experimentally confirmed that passing a polarity-alternated 
current through water makes it difficult for bacteria to proliferate. 

[0018] 

The embodiment under discussion is constructed as described above. Now, its 
operation will be described. In this embodiment, as in the conventional example, laundry 
and detergent are put into a washing tub 8, and then, when a switch (unillustrated) is turned 
on, an electromagnetic valve 1 6 is opened, and thus water is fed from the water supply pipe 9 
to the washing tub 8; thus, washing of the laundry is started. In this embodiment, the water 
conditioning unit 11 is provided in the water supply pipe 9, and the rectangular-pulse 
oscillator circuit 5 in the control unit 6 applies the polarity-alternated voltage to the electrodes 
1 and 2 in the water conditioning unit 1 1 . Thus, the rectangular pulse current as shown in 
FIG. 3(a) flows between the electrodes 1 and 2. 

[0019] 

Hence, water is activated by being passed through the water conditioning unit 1 1 in 
the water supply pipe 9, and is thereby conditioned to readily dissolve a detergent and dirt. 
Furthermore, positive and negative ions are evenly distributed in the water, and thus the 
detergent and dirt are spread in the water. This allows the water to dissolve the detergent 
and dirt more readily. Such water is fed to the washing tub 8, so that the detergent in the 
washing tub 9 readily dissolves in the water. Moreover, the dirt adhered to the laundry 
dissolves in the water, and then the water containing the dirt is discharged through a drain 
pipe 21 as drain water. The drain water in which the detergent used in the washing is 
sufficiently dissolved is discharged through the drain pipe 21 . Thus, during the rinse process, 
most of the detergent in the laundry is removed therefrom; thus, at the end of rinsing, almost 
all the detergent is, in the form dissolved in water, is discharged through the drain pipe 21. 

[0020] 

When water is activated as a result of the current being passed therethrough as 
described above, antibacterial action is exerted in the water. It is generally known that 
bacteria carry negative ions. As bacteria proliferate in water, the water tends to become 
negatively charged. This makes it easier for bacteria to subsist, and the bacteria proliferate 
rapidly. When the polarity-alternated current is passed through water, negative ions are 
prevented from being unevenly distributed, and the water is brought closer to electrically 
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neutral. This makes it difficult for bacteria in the water to proliferate and thus flock. Even 
in the event that bacteria flock, the inertial energy resulting from the electrodes 
instantaneously switching between opposite polarities spreads the bacteria. Hence, the 
antibacterial action on the bacteria is maintained, thus preventing black mold from growing. 
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